(C=O), 170.6 (C=O), 166.2 (C=O), 133.4 (Cq), 129.8 (2 CH arom), 128.7 (2 CH arom), 128.1 (CH arom), 73.3 (CHO(C=O)), 66.4 (CH2OAc), 61.4 (CH), 60.4 (CH2), 59.7 (CH), 51.6 (Cq), 33.7 (CH2), 28.7 (tBu), 26.9 (CH2), 23.1 (CH2), 22.2 (CH2), 20.6 (CH3), 13.7 (CH3). IR: υ (cm −1 ) 2962, 2933, 2873, 2159, 2024, 1969, 1739, 1681, 1523, 1454, 1392, 1365, 1226, 1166, 1108, 1094, 1036, 977, 907, 750, 699, 666 5d: Rf = 0.37, nHex/Et2O 1:1 developed with Dragendorff stain; [α]D = −30.0 (c = 0.6, CHCl3); 1 H-NMR (400 MHz, CDCl3) δ 7.33-7.23 (m, 5H; CH arom), 6.04 (broad s, 1H; NH), 5.14 (d, J = 3.8 Hz, 1H; CHO(C=O)), 3.85 and 3.54 (AB syst., JAB = 13.0 Hz, 2H; CH2 of Bn), 3.78 (dd, J = 11.3, 5.7 Hz, 1H; 1 H of CH2OAc), 3.74-3.64 (m, 2H; H-2 and 1 H of CH2OAc), 3.37-3.26 (m, 1H; H-4), 2.42 (t, J = 7.5 Hz, 2H; CH2 of nBu), 2.13 (dt, J = 10.8, 7.9 Hz, 1H; H-3a), 1.93-1.82 (m, 1H; H-3b), 1.87 (s, 3H; OAc), 1.71-1.63 (m, 2H; CH2 of nBu), 1.46-1.36 (m, 2H; CH2 of nBu), 1.34 (s, 9H; tBu), 0.95 (t, J = 7.3 Hz, 3H; CH3 of nBu); 13 C-NMR (100 MHz, CDCl3) δ 172.0 (C=O), 170.7 (C=O), 166.8 (C=O), 137.6 (Cq), 129.3 (2 CH arom), 128.3 (2 CH arom), 127.4 (CH arom), 73.3 (CHO(C=O)), 67.4 (CH2OAc), 62.1 (H-2), 60.7 (CH2 of Bn), 59.9 (H-4), 51.4 (Cq), 34.0 (CH2 of nBu), 28.7 (tBu), 27.0 (CH2 of nBu), 22.3 (CH2 of nBu), 21.9 (CH2-3), 20.7 (OAc), 13.7 (CH3 of nBu). HRMS (ESI) calcd for C24H37N2O5 [M + H] + 433.2697; found 433.2694.
(1R) and (1S) 1-((2S,4R)-4-(Acetoxymethyl)-1-benzylazetidin-2-yl)-2-(cyclohexylamino)-2-oxoethyl pentanoates 4e and 5e
4e: Rf = 0.31, nHex/Et2O 1:1 developed with Dragendorff stain; [α]D = −9.7 (c = 1.0, CHCl3); 1 H-NMR (400 MHz, CDCl3) δ 7.36-7.23 (m, 5H; H arom of Bn), 6.57 (broad d, J = 7.7 Hz, 1H; NH), 4.90 (d, J = 4.6 Hz, 1H; CHO(C=O)), 3.91 and 3.86 (AB part of ABX syst., JAB = 11.4, JAX = 5.5, JBX = 6.4 Hz, 2H; CH2OAc), 3.76 and 3.65 (AB syst., JAB = 13.2 Hz, 2H; CH2 of Bn), 3.77-3.69 (m, 1H), 3.66-3.59 (m, 1H), 3.34 (tt, J = 7.9, 6 .2 Hz, 1H; H-4), 2.43-2.24 (m, 2H; CH2 of nBu), 2.20 (dt, J = 11.0, 7.8 Hz, 1H; H-3a), 1.92 (s, 3H; OAc), 1.98-1.81 (m, 2H; CH2 of Cy), 1.75-1.55 (m, 6H; H-3b, CH2 of nBu, 3 H of Cy), 1.44-1.25 (m, 4H; CH2 of nBu and 2 H of Cy), 1.24-1.06 (m, 3H; 3 H of Cy), 0.91 (t, J = 7.3 Hz, 3H; CH3 of nBu); 13 C-NMR (100 MHz, CDCl3) δ 172.7 (C=O), 170.7 (C=O), 166.5 (C=O), 137.6 (Cq), 129.1 (2 CH arom), 128.4 (2 CH arom), 127.5 (CH arom), 73.8 (CHO(C=O)), 67.4 (CH2OAc), 61.6 (CH-2), 61.4 (CH2 of Bn), 60.0 (CH-4), 48.2 (CH of Cy), 33.8 (CH2), 33.2 (CH2), 32.9 (CH2), 27.0 (CH2), 25.5 (CH2), 24.8 (CH2), 23.2 (CH2), 22.2 (2 CH2), 20.7 (OAc), 13.7 (CH3 of nBu). IR: υ (cm −1 ) 3301, 2931 , 2855 , 2363 , 2159 , 2025 , 1738 , 1657 , 1530 , 1452 , 1367 , 1231 , 1164 , 1093 , 1033 5e: Rf = 0.37, nHex/Et2O 1:1 developed with Dragendorff stain; [α]D = −33.9 (c = 0.8, CHCl3); 1 H-NMR (400 MHz, CDCl3) δ 7.32-7.18 (m, 5H; H arom of Bn), 6.01 (broad d, J = 8.0 Hz, 1H; NH), 5.23 (d, J = 3.5 Hz, 1H; CHO(C=O)), 3.83 and 3.50 (AB syst., JAB = 12.9 Hz, 2H; CH2 of Bn), 3.81-3.70 (m, 2H), 3.65 (m, 2H), 3.33-3.19 (m, 1H; H-4) , 2.43 (t, J = 7.4 Hz, 2H; CH2 of nBu), 2.10 (dt, J = 10.7, 7.9 Hz, 1H; H-3a), 1. 5f: Rf = 0.49, nHex/Et2O 1:1 developed with Dragendorff stain; [α]D = −40.9 (c = 1.7, CHCl3); 1 H-NMR (400 MHz, CDCl3) δ 8.08 (d, J = 7.2 Hz, 2H; H arom), 7.63 (t, J = 7.4 Hz, 1H; H arom), 7.51 (t, J = 7.7 Hz, 2H; H arom), 7.24-7.18 (m, 5H; H arom of Bn), 6.11 (broad s, 1H; NH), 5.35 (d, J = 3.6 Hz, 1H; CHOBz), 3.89 and 3.53 (AB syst., JAB = 13.1 Hz, 2H; CH2 of Bn), 3.79 (td, J = 8.1, 3.6 Hz, 1H; H-2), 3.73 and 3.56 (AB part of ABX syst., JAB = 11.3, JAX = 5.7, JBX = 5.9 Hz, 2H, CH2OAc), 3.28 (tt, J = 7.8, 5.8 Hz, 1H; H-4), 2.19 (dt, J = 10.6, 7.8 Hz, 1H; H-3a), 2.00 (dt, J = 10.6, 8.3 Hz, 1H; H-3b), 1.77 (s, 3H; OAc), 1.36 (s, 9H; tBu); 13 C-NMR (75 MHz, CDCl3) δ 170.7 (C=O), 166.8 (C=O), 164.9 (C=O), 138.1 (Cq), 133.5 (CH arom), 129.7 (Cq), 129.7 (2 CH arom), 129.0 (2 CH arom), 128.7 (2 CH arom), 128.2 (2 CH arom), 127.2 (CH arom), 74.1 (CHOBz), 67.5 (CH2OAc), 62.3 (CH-2), 60.8 (CH2 of Bn), 60.0 (CH-4), 51.4 (Cq), 28.7 (tBu), 22.0 (CH2-3), 20.6 (OAc). IR: υ (cm −1 ) 3436, 3342, 3063, 2967 , 2874 , 2362 , 2159 , 2025 , 1723 , 1674 , 1520 , 1452 , 1393 , 1365 , 1226 , 1176 , 1095 , 1069 , 1026 3305, 2931, 2854, 2362, 1722, 1658, 1602, 1531, 1451, 1366, 1316, 1240, 1176, 1096, 1069, 1027, 966, 891, 844, 803, 750, 708, 666 2959, 1731, 1663, 1570, 1537, 1494, 1454, 1438, 1422, 1374, 1334, 1305, 1288, 1254, 1236, 1207, 1169, 1137, 1126, 1083, 1068, 1034, 1000, 974, 913, 898, 887, 863, 841, 807, 770, 747, 728, 702, 672, 637, 615, 606 . HRMS (ESI) calcd for C26H30BrN2O7 [M + H] + 561.1236; found 561.1244. 3028, 2958, 2870, 1715, 1663, 1629, 1532, 1470, 1454, 1423, 1366, 1335, 1237, 1172, 1088, 1060, 1035, 962, 918, 840, 811, 791, 741 (9h-fluoren-9-yl) 3344, 2961, 2933, 2873, 1742, 1706, 1657, 1533, 1496, 1478, 1466, 1451, 1373, 1347, 1286, 1234, 1183, 1155, 1094, 1029, 909, 787, 758, 739 2960, 2933, 2873, 1739, 1718, 1657, 1532, 1478, 1466, 1451, 1366, 1317, 1271, 1231, 1186, 1169, 1092, 1031, 915, 758, 739 (9h-fluoren-9-yl) 1466, 1451, 1373, 1318, 1233, 1191, 1134, 1096, 1030, 909, 786, 759, 738 3354, 2961, 2933, 2874, 1743, 1705, 1656, 1535, 1496, 1478, 1466, 1451, 1373, 1286, 1236, 1183, 1155, 1085, 1030, 918, 790, 757, 739 
(1R) and (1S) 1-((2S,4R)-4-(Acetoxymethyl)-1-benzylazetidin-2-yl)-2-((2,6-dimethylphenyl)amino)-2-oxoethyl 5-chlorothiophene-2-carboxylates

(1R) and (1S) 1-((2S,4R)-4-(Acetoxymethyl)-1-benzylazetidin-2-yl)-2-(butylamino)-2-oxoethyl (2s)-2-(((
(1R) and (1S) 1-((2S,4R)-4-(Acetoxymethyl)-1-benzylazetidin-2-yl)-2-(butylamino)-2-oxoethyl (2r)-2-(((
(1R) and (1S) 1-((2S,4R)-4-(Acetoxymethyl)-1-benzylazetidin-2-yl)-2-(benzylamino)-2-oxoethyl 2-methoxyacetate 4l and 5l
4l: Rf = 0.26, PE/Et2O 1:5 developed with Hanessian stain; [α]D = −23.1 (c = 1.7, CHCl3); 1 H-NMR (300 MHz, CDCl3) δ 7.39-7.11 (m, 11H; 10H arom and NH), 4.92 (d, J = 4.7 Hz, 1H; CHO(C=O)), 4.52-4.34 (m, 2H; CH2NH), 4.07 and 3.97 (AB syst., JAB = 16.6 Hz, 2H; CH2 of Bn), 3.80 and 3.74 (AB part of ABX syst., JAB = 11.1, JAX = 5.0, JBX = 6.1 Hz, 2H; CH2OAc), 3.65 (s, 2H; CH2OMe), 3.64-3.54 (m, 1H; H-2), 3.42 (s, 3H; OMe), 3.40-3.28 (m, 1H; H-4), 2.23 (dt, J = 11.2, 7.9 Hz, 1H; H-3a), 1.92 (s, 3H; OAc), 1.76 (dt, J = 11.2, 8.4 Hz, 1H; H-3b). 13 C-NMR (75 MHz, CDCl3) δ 170.6 (C=O), 169.3 (C=O), 166.8 (C=O), 137.7 (Cq), 137.3 (Cq), 128.9 (2 CH arom), 128.7 (2 CH arom), 128.6 (2 CH arom), 128.0 (2 CH arom), 127.6 (2 CH arom), 73.5 (CHO(C=O)), 69.4 (CH2 of Bn), 66.9 (CH2OAc), 61.6 (CH2OMe), 61.6 (CH-2), 60.3 (CH-4), 59.4 (OMe), 43.4 (CH2NH), 23.0 (CH2-3), 20.7 (OAc). IR: υ (cm −1 ) 3315, 3064, 3029, 3004, 2935, 2883, 2829, 1739, 1666, 1605, 1533, 1496, 1454, 1366, 1333, 1233, 1183, 1125, 1029, 976, 932, 910, 820, 750, 732 3339, 3063, 3029, 2936, 2883, 2828, 1737, 1658, 1605, 1530, 1496, 1454, 1366, 1333, 1235, 1179, 1124, 1086, 1029, 976, 927, 910, 849, 733 3483, 3457, 3383, 2990, 2963, 2940, 2901, 2874, 2832, 1654, 1536, 1496, 1478, 1453, 1393, 1382, 1371, 1339, 1328, 1302, 1274, 1252, 1226, 1195, 1172, 1153, 1134, 1114, 1094, 1044, 1028, 995, 958, 931, 906, 893, 850, 793, 756, 732 30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190 f1 ( 10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170 f1 ( 
(1S)-2-((2S,4R)-1-Benzyl-4-(hydroxymethyl)azetidin-2-yl)-N-(tert-butyl)-2-hydroxyacetamide
